SUMMARY Two patients diagnosed as having small intestinal hyperplastic villous atrophy and being treated with a gluten free diet were investigated because of persistent watery diarrhoea. Both were found to have collagenous colitis. Previous reports of this condition have emphasised the presence of normal small intestinal mucosal architecture and the association of collagenous colitis with intestinal villous atrophy has not previously been reported. Both cases responded to oral steroid therapy, but not to other previously recommended treatment regimens.
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Collagen deposition in the lamina propria of the small intestine is recognised as a feature of coeliac disease, which usually regresses after treatment with a gluten free diet. Subepithelial deposition of collagen in the colon has also been described. Thickening of the colonic basement membrane is associated with metaplastic colonic polyps,2 colonic carcinoma, and inflammatory bowel disease,3 but significant collagen deposition within the lamina propria of the colon is characteristic of collagenous colitis, an infrequent but increasingly recognised cause of chronic or recurrent watery diarrhoea. The pathogenesis of collagenous colitis and its association with other gastrointestinal or systemic diseases has not been elucidated, and there is no recognised association with small intestinal disease, jejunal biopsy being normal in all previously reported cases in whom it has been done."l''
We describe two patients with coeliac disease in whom diarrhoea persisted or recurred despite treatment with a gluten free diet, and in whom investigations revealed the coexistence of collagenous colitis. (Fig. 3) . Small bowel barium enema was normal. Treatment with a gluten free diet had no effect on her symptoms, and jejunal mucosal morphology was unchanged after two months treatment. She was started on treatment with prednisolone 30 mg daily and her diarrhoea improved. After withdrawal of steroids her diarrhoea recurred, and jejunal biopsy taken three months after cessation of steroid treatment showed partial villous atrophy with crypt hyperplasia and increased numbers of intra-epithelial lymphocytes and chronic inflammatory cells in the lamina propria. Thickening of the small intestinal basement membrane was less marked than in the previous biopsies. Mucosal morphology on this occasion (Fig. 4) was considered to show some evidence of improvement when compared with her initial jejunal biopsy. She was admitted for further investigation of her diarrhoea. Full blood count, serum iron and transferrin, folate and B12, urea and electrolytes, liver function tests, immunoglobulins and proteins were normal. Small and large bowel enemata were also normal, as was colonoscopy, but colonic biopsies showed a sub-epithelial band of collagen compatible with collagenous colitis (Fig. 5) . "Cglycocholate breath test and pancreatic function tests were normal, and faecal fat was not raised.
Her symptoms also failed to respond to salazopyrin, metronidazole, or rectal steroids, but diarrhoea ceased within two weeks of treatment with prednisolone 30 mg daily. Colonic biopsies from splenic flexure, descending and sigmoid colon showed a reduced inflammatory infiltrate with a persistent band of subepithelial collagen.
HISTOLOGY OF COLONIC BIOPSIES
Multiple biopsies were taken from various sites in The thickness of the collagen band and degree of mucosal inflammation at each site of the colon are shown in the Table. There is significant thickening of the basement membrane throughout the colon in both patients, with a tendency for the collagen deposition to be less marked in the distal colon.
Immunoperoxidase techniques revealed no evidence of deposition of IgG, IgA, IgM or complement (C3) within the thickened collagenous band in either patient.
Discussion
Previous reports have established that collagenous colitis is a discrete entity, occurring predominantly in middle aged and elderly women9 in which watery diarrhoea is the result of active colonic secretion of chloride associated with passive transfer of sodium and water into the colonic lumen. 8 Collagenous colitis is diagnosed by histological examination of colonic biopsies, which shows the characteristic band of collagen deposited beneath the epithelial basement membrane, usually associated with a non-specific chronic inflammatory infiltrate. The relationship between the inflammatory reaction, the collagen deposition and the development of symptoms is uncertain, and the stimulus to collagen deposition is also unknown. Collagenous colitis can be distinguished from the collagen deposition secondary to other colonic diseases by the absence of features of inflammatory or neoplastic disease. Previous reports of collagenous colitis have described response to treatment with antidiarrhoeals,8 mepacrine," metronidazole,l' salazopyrin'3 and steroids. 14 Spontaneous resolution of symptoms, with disappearance of the collagenous band, has also been described, however,'5 and it is unclear whether symptoms are related to the presence of microscopic inflammation, or to the presence of the subepithelial collagen. The resolution of symptoms despite persistence of the collagen band we describe in one case suggests that symptoms may be more closely related to the chronic colonic inflammation.
The histological features of the colonic biopsies in these two cases are similar to those previously described in collagenous colitis, but these patients are unique in the coexistence of small intestinal villous atrophy. The diagnosis of coeliac disease is established in case 1 by the excellent clinical response to a gluten free diet, and by the preservation of normal jejunal morphology on treatment, although gluten challenge has never been performed. The diagnosis of coeliac disease in case 2 is not established, since there was no clinical or histological response to gluten withdrawal. Steroid treatment resulted in temporary improvement in her symptoms and the appearances of the jejunal mucosa after cessation of steroid therapy do show some evidence of morphological improvement when compared with her initial biopsy. We have not shown any other cause for villous atrophy and therefore believe her to represent non-responsive coeliac disease.
Subepithelial collagen deposition within the lamina propria of the small intestine is a feature of coeliac disease, which usually remits on treatment with a gluten free diet, as other aspects of the mucosal morphology also improve.' It has been suggested that such collagen deposition is the result of a chronic subepithelial inflammatory reaction, possibly related to immune complex deposition because of continued gluten ingestion. Immune complex deposition has not been observed in the colon of patients with collagenous colitis.4 10 13 14 In both of the cases we describe collagenous colitis developed during treatment with a strictly observed gluten free diet and is, therefore, unlikely to represent a manifestation of gluten toxicity to the colon.
Diarrhoea in coeliac disease which persists despite treatment with a gluten free diet may be caused by associated intestinal malignancy, pancreatic insufficiency, infestation or idiopathic inflammatory bowel disease. The relationship between inflammatory bowel disease, microscopic colitis and collagenous colitis is uncertain.
Further investigation of the frequency of collagenous colitis in coeliac disease and of the relationship between small intestinal and colonic collagen deposition is indicated. We propose that collagenous colitis should be considered as a further cause for failure of diarrhoeal symptoms in coeliac disease to respond to a gluten free diet. 
